Prospective isolation and characterization of bipotent progenitor cells in early mouse liver development.
Outgrowth of the foregut endoderm to form the liver bud is considered the initial event of liver development. Hepatic stem/progenitor cells (HSPCs) in the liver bud are postulated to migrate into septum transversum mesenchyme at around embryonic day (E) 9 in mice. The studies of liver development focused on the mid-fetal stage (E11.5-14.5) have identified HSPCs at this stage. However, the in vitro characteristics of HSPCs before E11.5 have not been elucidated. This is probably partly because purification and characterization of HSPCs in early fetal livers have not been fully established. To permit detailed phenotypic analyses of early fetal HSPC candidates, we developed a new coculture system, using mouse embryonic fibroblast cells. In this coculture system, CD13(+)Dlk(+) cells purified from mouse early fetal livers (E9.5 and E10.5) formed colonies composed of both albumin-positive hepatocytic cells and cytokeratin (CK) 19-positive cholangiocytic cells, indicating that early fetal CD13(+)Dlk(+) cells have properties of bipotent progenitor cells. Inhibition of signaling by Rho-associated coiled-coil containing protein kinase (Rock) or by nonmuscle myosin II (downstream from Rock) was necessary for effective expansion of early fetal CD13(+)Dlk(+) cells in vitro. In sorted CD13(+)Dlk(+) cells, expression of the hepatocyte marker genes albumin and α-fetoprotein increased with fetal liver age, whereas expression of CK19 and Sox17, endodermal progenitor cell markers, was highest at E9.5 but decreased dramatically thereafter. These first prospective studies of early fetal HSPC candidates demonstrate that bipotent stem/progenitor cells exist before E11.5 and implicate Rock-myosin II signaling in their development.